We investigate irreducible representations of locally compact, noncompact groups which lift to algebraically irreducible representations of L X {G). Algebraically irreducible representations lie somewhere between the irreducible finite dimensional ones and the topologically irreducible ones, not necessarly coinciding with either. A theorem of R. Kadison [6] shows that the topologically irreducible ^representations of a C*-algebra are all algebraically irreducible. Although (by a result of L. T. Gardner [4] ) L λ {G) is never a C*-algebra unless G is finite, algebraically irreducible representations occur quite naturally in several classes of Banach *-algebras. Also given their nice properities (see the paper by B. Barnes [1] ) it would be interesting to know if L X {G) has any non-finite dimensional ones, and where in the representation theory of G they are located.
A. Weil [10, pp. 69-70] has shown that noncompact groups have no finite dimensional square integrable representations and a result of M. Rieffel [9, Corollary 5.12] shows that an infinite discrete group has no irreducible square integrable representations. Our main result (Theorem 5) is that for locally compact, non-compact groups, representations of Li(G) which belong to a class containing the square integrable ones are never algebraically irreducible.
Notation and Preliminaries.
Let G be a locally compact topological group with left Haar measure μ. Let L X {G) denote the equivalence classes of integrable functions on G with repect to μ, L 2 (G) the equivalence classes of square-integrable functions on G with respect to μ and Loo(G) the equivalence classes of essentially bounded functions on G with respect to μ. Let C 0 (G) denote the set of continuous functions on G which vanish at infinity and C ω (G) the set of continuous functions on G with compact support. 
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The Main Result. Throughout this section, unless otherwise specified, G denotes a locally compact, noncompact group and 7r denotes a weakly continuous, uniformly bounded representation of G on a Hubert space H. 
II i=i II II 7=1 II
This completes the proof of the lemma.
LEMMA 2. Let π be an irreducible representation of G on an infinite dimensional Hubert space H and let ξ be a nonzero vector in H. Then given any compact subset M of G and elements x u
, x n in M there exists x n+ί in G\M such that π(x n+ ι)*ξ is linearly independent from the set Mx 1 )*£ ,τr(x n )*f}.
Proof. By the first part of the proof of Lemma 1 we have that
To see this suppose there is a η in H such that for alt x in G\M. Since G is not compact there exists an x 0 in B\M~1M.
Then Mx 0 is disjoint from M. So we have
for all x in M. But then it follows that π(x o )η=0 and so η = 7r(jCo)~1' Π"(*o)i7 =0. Therefore we may assume that clsp (G\Af)* ^ = H. But now we are done since is finite dimensional. Proof. Suppose the contrary. Then given any compact subset M of G and elements x u , x n in M, there exists x n+ί in G\M such that x n+ι h is linearly independent from {x λ h, , x n h). In particular Y is infinite dimensional.
LEMMA 3. Let h E C 0 (G) and let Y be the closed subspace of C 0 (G) generated by the left translates of h by elements of G. Suppose there exists an inner product (-, ) on Y such that the norm \\ || determined by it is equivalent to the uniform norm on Y and the functions χ-+(χf,g) ALGEBRAICALLY IRREDUCIBLE REPRESENTATIONS OF L t (G)
There exists a constant K > 1 such that
, n. Then φ k belongs to Co(G). Let (xh,γ k ) , the γu m ",γ n +i are orthogonal by the GramSchmidt process.
Next we verify (2) 
So
This verifies (3) . Choose N such that 2~N~' < X" 2 . Then for n > N we have 
LEMMA 4. Suppose π is irreducible and there exists a nonzero ξ in H such that the function p(x) = (π(x)ξ,ξ) belongs to C 0 (G). Then H is infinite dimensional.
Proof. Suppose H is finite dimensional. Let Γ be the closure of τr(G) in B(H).
We show that Γ is a compact group. Since π is uniformly bounded, Γ is compact. Now let 5 and T be in Γ. Choose sequences {x n }n=\ and {y n }"=i in G such that
π(x n )->S &ndπ(y H )-+T.
Since ||τr(x n y ι \\ = ||^(x; 1 )!! = IkII for all n, by Dunford and Schwartz [3, VII 8 By the above inequality it follows that the adjoint map is a bicontinuous isomorphism. Now (Li(G)//)* may be naturally identified with £ L , the annihilator of β in L«,(G), see Dunford and Schwartz [3, 114.18b] .
Therefore $ L is equivalent to a Hubert space in the norm induced from the inner product.
for / and g in β 1 . For η in //* we determine 'θ(η) explicitly: Let / be in L,{G). Then 
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Also if y is in G, then
= (η,τr(yx)ξ)
So β -> B(L 2 (G) ) denote the left regular representation of G. By Hewitt and Ross [6, 32.43(e) ] the functions x-*(λ(x)f,f)
Therefore Theorem 5 applies. The next lemma, when G is unimodular and π is a continuous unitary representation of G, is a special case of a result due to R. A. Kunze [8, Theorem 1] . His proof also works in the more general case below. Before proving the next corollary we will need the following elementary fact from measure theory: (G) 
(G).
Then since ll/*g||2^ll/l|il!g||2 we'have that /*g is in
is dense in L λ (G) and π is algebraically irreducible we must have that = 0.
By (1) we must have that Let CΪ(G) denote the C* enveloping algebra of λ{L x {G)) in J3(L 2 (G)). Then by the above inequality we may extend π from L X (G) to a representation of C*(G) on H. Moreover, π is algebraically irreducible on Ct(G) since it is on L λ {G). A result of Barnes [1, Theorem 4.1] Then p is a continuous positive definite function on G and p belongs to L 2 (G) . So by Godement's Theorem [2, p. 269, 13.8.6 ], p = q*q = q*q where q G L 2 (G) and q(jc) = <f (JC" 1 ). But then by [5, Theorem 20.16 ] p belongs to C 0 (G). This is a contradiction by Lemma 1 and Theorem 5.
